thiourea. In trial experiments with known amounts of arsenic in concentrations likely to befound in sea-water the writer has been unable to effect any reduction whatever with thiourea, with bisulphite, with " Analytical Reagent" zinc or with a special activated zinc containing small percentages of cadmium, copper and tin. Dr. Kalle has very kindly supplied a sample of his own thiourea, but no better success was achieved with this. At high dilutions complete reduction of arsenate to arsenite and the converse oxidation are known to be difficult to bring about and to be very dependent upon the pH value of the solution. The precise conditions for the reduction, which Kalle has evidently found, are difficult to reproduce and investigators intending accurately to determine total phosphorus should make certain that they have succeeded in removing arsenic present.
The conditions governing the arsenate-arsenite equilibrium in sea-water may themselves be of biological interest since to a limited extent for a limited range of species arsenic is able to replace phosphorus (cf. Atkins and Wilson, 1927) .
In Table I are given analyses of total phosphorus+arsenic, .E(P+As), in samples of sea-water either unfiltered or filtered through Schleicher and Schiill's filter paper No. 589 (Blueband) as recommended by Kalle. Judging from subsequent work in this laboratory on iron, a membrane filter ought to prove more efficient. The organic phosphorus +arsenic content of unfiltered water from Stations El and L4 in early spring and July appears to be very constant. The arithmetic mean of all determinations is 0.44 mg.-atom/m.3 and it is of interest that the arithmetic mean of all B6to's determinations (1935) of organic phosphorus by Kalle's method off the coast west and south of Portugal between the surface and fifty metres in August and September, 1934, average Q.30mg.-atom/m.3 and that the arithmetic mean of Seiwell's results (1934) between the surface and fifty metres for thirteen stations in the Western North Atlantic in February and March averaged 0.46 mg.-atom. Kreps and Osadchih (1933) by a somewhat different method found in the Barents Sea an annual mean of only 0.24 mg.-atom organic phosphorus (including arsenic) per cubic metre. An examination of all the records shows that organic phosphorus+arsenic in the surface layers of the North Atlantic averages about 0.4 mg.-atom per cubic metre. Around Iceland with an earlier provisional method, Kalle (1933) Arsenic was said to have been removed by thiourea. Off Plymouth in July, 1935, results were also obtained on filtered water, but the two sets of analyses cannot be regarded as conclusive. Work here in 1934 had shown that seldom was more than 0,03 mg.-atomP/m.3 present as plankton caught in a silk net with 200 meshes to the linear inch, while Harvey's investigations have also shown that nannoplankton able to pass such a net was unlikely to be present in such bulk as to equal the net catch. The origin of such a large organic phosphorus fraction removable by filtration through filter paper is therefore still unknOivn. Rakestraw and Lutz (1933) carried out direct determinations of arsenic on the waters in the neighbourhood of Woods Hole; the arithmetic mean of all their results from the surface down to fifty metres was 0.19 mg.-atom per cubic metre. Again, in waters from seventy metres in the English Ohannel in November, 1921, the Government Ohemist found 0.25 mg.-atom/m.3 (Orton, 1924) . Thus about 0.2 mg.-atom/m.3 arsenic is present in sea-water, probably mostly as arsenite, which after oxidation in any of the methods used for determining total and organic phosphorus should yield arsenate which behaves like an equivalent amount of phosphate in colorimetric determinations.
The inference is therefore that at least one-half of the so-called organic phosphorus is really arsenite (cf. Atkins and Wilson, 1927) and that the quantities of phosphorus in organic combination present in the surface layers of the Atlantic are not in general such as to play any large part in the food chain in the sea.
The measurements of " organic phosphorus" by Kreps and Osadchih (1933) and by Seiwell and Seiwell (1934) evidently include arsenic since no steps were taken to remove it.
SUMMARY.
Determinations of organic phosphorus (so called) have been made in waters from off Plymouth. The amount varies little with the time of year and averages 0.44 mg.-atom per cubic metre. This is of the same order as determinations in other parts of the North Atlantic. About one-half of this" organic phosphorus" is considered really to be arsenite. 
